SYNOPSIS Regional cerebral blood flow was measured by injection of 133Xenon into the internal carotid artery in 11 patients with cerebrovascular disease. All patients were studied under general anaesthesia, first at normocapnia and then at hypocapnia. The 15 minute isotope clearance curves were analysed by computer by two-compartmental analysis and regional changes in flow and the proportions of fast and slow clearing tissue obtained at two levels of arterial CO2 tension. Hypocapnia caused a fall in blood flow which was consistently accompanied by a decrease in the proportion of fast clearing tissue. Regional changes were not significantly different from the hemisphere mean changes. There was no correlation between changes in blood flow through grey matter and the proportion of fast clearing tissue on a hemisphere mean basis, but on regional analysis the data from 10 out of the 11 patients showed that in areas where blood flow through grey matter changed most the proportion of fast clearing tissue changed least and vice versa. A hypothesis has been proposed to explain this phenomenon.
Previous work from this group (Wilkinson et al., 1969) , by correlating two-compartmental analysis of isotope clearance curves with anatomical dissection, has shown that in normal brain at normocapnia the proportions of fast and slow clearing tissue beneath a detector correspond to the anatomical proportions of grey and white matter. The same correlation was not attempted at hypocapnia because the anatomical proportion of grey and white matter does not change with alterations in the arterial carbon dioxide tension (PaCO2), hence the proportion of fast and slow clearing tissue was not expected to change.
In the pathological conditions of degenerative brain disease Hoedt-Rasmussen and Skinh0j (1966) and Ingvar et al. (1968) were studied under nitrous oxide and oxygen general anaesthesia and immediately before cerebral angiography. The anaesthetic regime has been described in a previous publication (Wilkinson and Browne, 1970) . After the injection of about 10 mC 133Xenon in about 5 ml saline into the internal carotid artery, regional CBF was measured in 15 areas at two levels of PaCO2. The first study was done at a normal or slightly raised PaCO2. The second study was about 15 minutes after the conclusion of the first, when the counts had returned to background level and the hypocapnic PaCO2 was established and stable at a level of at least 10 mmHg below the normocapnic level. 
RESULTS
The cerebral vessels of all 11 patients reacted to the change in arterial CO2 tension. The fall in blood flow through the grey matter of the hemisphere (Fg) with hypocapnia was in every case accompanied by a reduction in the proportion of fast clearing tissue (Wg) ( Attention was next directed to the question as to whether the degree of change in Fg and Wg for the hemisphere were correlated. In Fig. 1 When the data were analysed on a regional instead of hemisphere basis it was found that in 10 of the 11 patients the Wg changed least in those areas where the Fg changed most and vice versa. The correlation coefficients between the regional values for change in Fg and change in Wg varied from -0-48 to -0 91 with significance levels ranging from better than 0-001 to 0 05 (Fig. 2) . In the eleventh patient the correlation coefficient was -0 33, which did not reach the conventional level of statistical significance.
DISCUSSION
The compartmental analysis of cerebral isotope clearance curves assumes that there are in the brain two distinct tissues clearing at significantly different rates; the fast clearing tissue has Iliff, Zilka, Bull, du Boulay, McAllister, Marshall, Ross Russell, and Symon been identified with the grey matter and the slow clearing tissue with the white matter. The facts that isotope clearance curves from normal brain at normocapnia can be readily resolved into two compartments and that the proportion of fast and slow clearing tissue thus obtained correlates well with the proportion of grey and white matter found at anatomical dissection suggests that the assumption may be true for normal brain at normocapnia. The results of the present study show that it is not true when these conditions are altered. The proportion of fast clearing tissue in an area fell within a 15 minute period as the PaCO2 was lowered and the blood flow was reduced. Clearly, the amount of grey matter in the area could not have altered in that period of time.
When cerebral blood flow is markedly reduced, the resolution of isotope clearance curves into two well-defined components becomes difficult. The distinction between fast and slow clearing components is blurred, hence determination of the proportion of each must be to some extent arbitrary. This difficulty cannot, however, account entirely for the change in the proportion of fast clearing tissue found in this study as PaCO2 was lowered. The proportion of tissue clearing at fast rates was reduced. The amount of grey matter could not have decreased in the time, hence some of the grey matter must have been clearing at a much slower rate than it was initially.
Measurement of Wg by two-compartmental analysis of isotope clearance curves is not of an anatomical compartment, but of that proportion of brain tissue having a fast rate of blood flow. This fast flow compartment changes as the blood flow falls so that a smaller proportion of the brain is showing fast flow characteristics. The fast flow compartment is, therefore, a physiological rather than an anatomical entity.
The fact that those areas with highest blood flow and reactivity showed the least change in the proportion of tissue clearing at the fast rate is of interest. A possible explanation may be that the areas with a high blood flow represent areas with a high metabolic rate. In such areas of high neuronal activity it might be supposed that the total potential fast clearing compartment is working to its full capacity and that the vessels in these areas are more dilated in response to the assumed neuronal activity than vessels in less active areas. When the arterial CO2 tension is lowered, these regions will therefore have a high reactivity reflected by the considerable fall in flow. But if blood flow through only a small proportion of the fast flow compartment falls sufficiently to overlap with the slow component, there will be only a small reduction in the proportion of the fast flow compartment (Wg). The reverse argument might apply in less active areas where at normocapnia blood flow is lower. For the same reduction in PaCO2, there will be a proportionately smaller fall in blood flow than in an active area, but, as less of the potentially fast clearing component was clearing at the fast rate, there will be a larger reduction in the proportion of the fast flow compartment (Wg) than in active areas.
Our results indicate that the proportion of fast clearing tissue in the brain as measured by isotope clearance curves can change over so short a period of time as to make it impossible to identify it with the anatomical proportion of grey matter. In these circumstances the conventional term weight grey (Wg) might well be replaced by the term weight fast (Wf) as a more accurate expression of what is being measured.
